WORLD INTELLECTUAL PROPERTY ORGANIZATION 
Internationa) Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 : 
C22C 23/02 



Al 



(11) 
(43) 



Publication Number: WO 96/25529 

Publication Date: 22 August 1996 (22.08.96) 



(21) 
(22) 

(30) 



Application 
Filing Date: 



PCT/CA96V00091 
14 February 1996(1402.96) 



08/389,996 



17 February 1995 (17.02.95) US 



(71) Applicant: IN STITUTE DE LA TBCHNOLOGE DU MAG- 

NESIUM, INC [CA/CA]; 357. me Franquet, Sainte-Foy, 
Quebec G1P 4N7 (CA). 

(72) Inventors: PEKGOLERYOZ, Mihriban, Ozden; 885, du se- 

choir, CWcoutimi, Quebec G7J 4W9 (CA). LUO, Aihua, 
Alan; Apartment 5, 878, de Bourgogne, Sainte-Foy, Quebec 
G1X 3E1 (CA). 

(74) Agent: BERESKQN & PARR; 40th floor. 40 King Street West, 
Toronto, Ontario M5H 3Y2 (CA). 



(81) Designated States: AL, AM, AT. AU, AZ, BB, BG, BR, BY, 
CA, CH, CN, CZ, DE. DK, EE, ES, FI, GB, GE, HU. IS. 
JP, KE, KG. KP. KR. KZ. LK, LR, LS. LT, LU, LV, MD, 
MG, MK, MN, MW, MX, NO, NZ. PL, PT, RO. RU, SD, 
SE, SG, Sip SK, TJ, TM, TR, TT, UA, UG, UZ, VN, ARIPO 
patent (KE, LS, MW, SD, SZ, UG). Eurasian patent (AZ, 
BY, KG, KZ, RU, TJ, TM), European patent (AT. BE. CH, 
DE, DK. ES, FR, GB, GR, IE, IT. LU. MC, NL, PT, SE). 
OAPI patent (BF. BJ. CF, CG, CI, CM. GA, GN, ML, MR, 
NE. SN. TD. TG). 



With international search report 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 



(54) Title: CREEP RESISTANT MAGNESIUM ALLOYS FOR DIE CASTING 
(57) Abstract 

A magnesium based alloy contains from about 2 to about 6 wt% aluminum and from about 0.1 to about 0.8 wt% calcium, the 
balance comprising magnesium. The alloy includes the mtermetallic compound AfaCa at the grain boundaries of the magnesium crystals. 
The alloy according to this invention may have a creep extension of less than about OS % at about 150 °C. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify Slates party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AM 


Armenia 


GB 


United Kingdom 


MW 


Malawi 


AT 


Austria 


GB 


Georgia 


MX 


Mexico 


AU 




GN 


Guinea 


NB 


Niger 


BB 


Barbados 


GR 


Greece 


NL 


Netherlands 




Belgium 


HU 


Hungary 


NO 


roorwuy 


BF 


t-w t • wt 

mnm raso 


IE 


Ireland 


NZ 


New Zealand 


BG 


Bulgaria 


IT 


I»ly 


PL 


Poland 


BJ 


Benin 


JP 


Japan 


FT 


Portugal 


BR 


Brazil 


KB 


Kenya 


RO 


Romania 


BY 


Belarus 


KG 


Kyrgytlan 


RU 


Russian Federation 


CA 


Canada 


KP 


Democratic People's Republic 


SD 


Sudan 


CF 


Central African Republic 




of Korea 


SB 


Sweden 


CG 


Congo 


KB 


Republic of Korea 


SG 


Singapore 


CH 


Switzerland 


KZ 




SI 


Slovenia 


a 


Cted-lvofae 


U 




SK 


Slovakia 


CM 




LK 


Sri Lanka 


SN 


Senegal 


CN 


China 


LR 


Liberia 


sz 




cs 


Czechoslovakia 


LT 


Liihusun 


TD 


Chad 


cz 




LU 


Luxembourg 


TG 


Togo 


DK 


Germany 


LV 


Latvia 


TJ 


Tajikistan 


ML 


Denmark 


MC 


Monaco 


TT 




EE 


Estonia 


MB 


Republic of Moldova 


UA 


Ukraine 


ES 


Spam 


MG 


Madagascar 


UG 


Uganda 


FI 


Finland 


ML 


Mali 


US 


United States of America 


PR 


France 


MN 


Mongolia 


uz 


Uzbekistan 


GA 


Gabon 


MR 


Mauritania 


VN 


Viet Nam 



WO 96/25529 



PCT/CA96/00091 



Title : CREEP RESISTANT MAGNESIUM ALLOYS FOR DIE CASTING 
FIELD OF THE If 



This invention relates to magnesium based alloys. In 
particular, the invention relates to magnesium based alloys containing 
5 aluminum and calcium. The alloys of this invention are particularly 
useful in die casting applications. 



BACKGROUND TO THE INVENTION 

Magnesium is the lightest of the structural metals and may readily be 
fabricated by standard processes. Various magnesium alloys have been 

10 developed for use in various applications including, for example, the 
die casting of parts for automobiles. An example of a magnesium alloy 
which may be used in the fabrication of automobile parts is AZ91. This 
magnesium alloy contains about 85% aluminum and trace amount of 
other elements. AZ91 is an economically priced alloy for various 

15 applications including the fabrication of automobile parts. One 
disadvantage of this alloy is that it has a creep extension of about 2.5% 
(at 150 °C) as measured by ASTM Test No. E139-83. Due to its high 
creep extension, AZ91 is unattractive in various applications such as 
components for automobile transmissions where fabricated parts must 

20 fit together with high tolerances and remain dimensionally stable 
during the operating life of the part. 

A second magnesium based alloy which is available for 
use is designated AE42. This alloy comprises about 3.8% aluminum 
and about 2.4% rare earths together with trace amounts of other 

25 elements. This product has a desirable creep extension (about 0.3% or 
less at 150 °C). Accordingly, while this alloy may be used to fabricate 
parts having a high degree of dimensional stability. However, due to 
the use of rare earth elements in fabricating this alloy, the alloy is 
uneconomical. 
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SUMMARY OF THE INVENTION 

In accordance with the instant invention, there is 
provided a magnesium based alloy comprising from about 2 to about 6 
wt. % aluminum and from about 0.1 to about 0.8 wt. % calcium, the 
5 alloy having a creep extension less than about 0.5 %. 

Preferably, the amount of aluminum varies from about 2 
to about 5 wt. % and, more preferably from about 4 to about 5 wt. %. In 
addition, the amount of calcium present in the alloy preferably varies 
from about 0.4 to about 0.8 wt. % calcium and, more preferably, from 
10 about 0.5 to about 0.7 wt. % calcium. 

As is appreciated from the forgoing, the main constituent 
elements of the alloy are magnesium, aluminum and calcium. The 
alloy may also contain other elements (e.g. up to about 0.05 wt. % 
silicon, up to about 0.2 wt. % zinc, up to about 0.25 wt. % manganese) 
15 and impurities (e.g. less than about 0.004 wt. % iron, less than about 
0.008 wt. % copper and less than about 0.002 wt. % nickel). 

It has surprisingly been found that the addition of the 
specified amount of aluminum and calcium result in the formation of 
the intermetallic compound Al 2 Ca at the grain boundaries of the 
20 magnesium. Without being limited by theory, it is believed that the 
intermetallic compound Al 2 Ca results in high metallurgical stability 
(due to its high melting point) and strengthens the boundaries of the 
magnesium grains in the alloy. 

Preferably, the alloy comprises from about 1 to about 24 
25 volume % of the intermetallic compound Al 2 Ca, more preferably 
from about 12 to about 24 volume % and, most preferably from about 
15 to about 20 volume %. 

The alloys of this invention are particularly useful as die 
casting alloys due to their decreased tendencies of hot-cracking and die- 
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sticking, their high creep extension and their relative low cost. The 
alloys may be produced by any standard process used in the industry. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other advantages of the instant invention will 
5 be more fully and particularly explained in association with the 
following discussion of the preferred embodiment of the invention 
and the following drawings in which: 

Figure 1 is a enlargement of the a section of a die cast 
alloy according to the instant invention; 
10 Figure 2 is a second section of a die cast alloy according to 

the instant invention; 

Figure 3 is a third section of a die cast alloy according to 
the instant invention; and 

Figure 4 is a drawing of an industrial die casting part used 
15 in Example 2; 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

The alloy of this invention comprises magnesium, 
aluminum and calcium. Calcium and aluminum comprise the main 
constituent elements in the magnesium based alloy. As discussed 
20 below, the alloy may also include other elements as additives or 
impurities. 

The magnesium based alloy preferably contains from 
about 0.1 to about 0.8 wt. % calcium, more preferably, from about 0.4 to 
about 0.8 wt. % calcium and, most preferably, from about 0.5 to about 
25 0.7 wt. % calcium. The use of more than about 0.8 wt. % calcium 
adversely affects the die castability of the alloy due to extensive hot- 
cracking and die sticking. In addition, if the alloy contains more than 
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about 0.8 wt. % calcium, the corrosion resistance of the alloy tends to 
decrease. 

The alloy preferably contains from about 2 to about 6 wt. 
% aluminum, more preferably from about 2 to about 5 wt. % 
5 aluminum and, most preferably from about 4 to about 5 wt. % 
aluminum. If the alloy contains less than about 2 wt. % aluminum, 
then all of the aluminum will tend to be dissolved in the magnesium. 
If the alloy contains more than about 6 wt. % aluminum, then the 
aluminum tends to combine with the magnesium to form significant 

10 amounts of the intermetallic compound Mg 17 Al 12 . This intermetallic 
compound has a low melting point and accordingly has a deleterious 
affect on the properties of the magnesium based alloy. The balance of 
the alloy comprises magnesium. 

The magnesium alloy may also include lesser amounts of 

15 other additives and impurities. For example, up to about 0.5 wt. % 
manganese, more preferably from about 0.25 to about 0.5 wt. % 
manganese may be included in the alloy to improve corrosion 
resistance. Silicon and zinc are typical impurities which are contained 
in the magnesium which is used to prepare magnesium alloys. The 

20 alloy may contain up to about 0.05 wt. % silicon and up to about 0.2 wt. 
% zinc. Other elements may be present in amounts up to about 0.01 % 
each. 

Iron, copper and nickel have deleterious affects on the 
corrosion resistance of magnesium alloys. Accordingly, the alloy 

25 preferably contains less than about 0.004 wt. % iron, and more 
preferably less than about 0.003 wt. % iron, preferably less than 0.008 
wt. % copper and preferably less than about 0.002 wt. % nickel and, 
more preferably, less than about 0.001 wt. % nickel. 

It has surprisingly been found that the addition of 

30 calcium and aluminum in the weight percents set out herein results 
in the production of the intermetallic compound Al 2 Ca. This 
intermetallic compound is generally positioned along the grain 
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boundaries of the magnesium crystals in the alloy. Preferably, the 
intermetallic continuously surrounds the grains of magnesium. 
Figures 1-3 show micrographs of three different alloys prepared 
according to the instant invention. The alloy in Figure 1, designated 
5 AC50.6 is an alloy according to the instant invention containing 4.5% 
aluminum and 0.6% calcium. The alloy of Figure 2 is designated 
AC50.8 and contains 4.5% aluminum and 0.8% calcium. The alloy of 
Figure 3 is designated AC51 and contains 4.5% aluminum and 1.0% 
calcium. These micrographs demonstrate the positioning of the 

10 intermetallic substantially along the grain boundaries of the 
magnesium crystals. 

The magnesium based alloy of the instant invention has 
good creep resistance at temperatures commonly encountered by 
components for cars (e.g. temperatures up to about 150°C). The alloy 

15 preferably has a creep extension less than about 2.5%, more preferably 
less than about 0.5% and, most preferably less than about 0.35%. It will 
be appreciated that the greater the amount of Al 2 Ca which is formed, 
the lower the creep extension of the alloy. Preferably, the alloy contains 
from about 1 to about 24 volume % of intermetallic Al 2 Ca, more 

20 preferably from about 12 to about 24 volume % and, most preferably, 
from about 15 to about 20 volume %. 

The alloy is particularly well adapted for use as a die 
casting alloy and may be made by any standard die casting process. For 
example, the alloy may be prepared by charging the constituent 

25 elements to a suitable furnace and elevating the constituent elements 
to a temperature above their melting point. The mixture may be 
mixed as is known in the art and then poured into a suitable die and 
cooled to produced the die cast element. Alternately, a magnesium 
aluminum alloy such as AM50 may be charged to a furnace. 

30 Subsequently, after the magnesium aluminum alloy has been melted 
or substantially melted, calcium, such as in the form of 70/30 Mg-Ca 
master alloy, may be charged to the furnace. Once this charge has been 
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melted and mixed, the charge may be poured into a suitable die and 
cooled to produce the die cast element. 

The alloys according to the instant invention have good 
tensile strength at temperatures up to about 150°C, as measured by 
5 ASTM Test No. E8M-90A, and yield strength, as measured by ASTM 
Test No. E8M-90A. The alloys of the instant invention preferably have 
a tensile strength greater than about 21 ksi, more preferably greater 
than about 22 ksi and, most preferably, greater than about 23 ksi. The 
yield strength is preferably greater than about 12 ksi, more preferably 

10 greater than about 13 ksi and, most preferably greater than about 15 ksi. 

The invention will be further understood by the 
following examples which are not to be construed as a limitation of 
the invention. Those skilled in the art will appreciate that other and 
further embodiments are obvious and within the spirit and scope of 

15 this invention from the teachings of the present examples taken with 
the accompanying specifications. 

Example l 

Several alloys were produced from a magnesium 
aluminum alloy (AM50) and a calcium magnesium alloy (Mg-Ca 
20 master alloy). The composition of these alloys are set out in Table 1: 



TABLE 1- COMPOSITION OF STARTING ALLOYS 



MATOIAL 


Al 

wt% 


Ca 

Wt.% 


Cu" " 


Fe 

BP™ 


Mn 
Wt.% 


NS 

pp m 


5 

ppm 


Zn 
PP™ 


AM50(1) 


5.0 


0.0002 


10 


20 


0.32 


10 


70 


200 


30/70 Mg-Ca (1) 
MASTER ALLOY 




30.2 


0.08% 


0.01% 


04)1% 


0.001% 


0.015% 


0.006% 



(1) balance is magnesium 



These alloys were charged to a 250 tonne frech hot- 
chamber die casting machine. The feed alloys were raised to a 
temperature in the range 620°C to about 635°C and mixed. This liquid 
30 mixture was then charged into a die to form a test specimen. When 
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cooled, the die was removed and the test specimens were subjected to 
tests. The amounts of alloy AM50 and Mg-Ca Master Alloy used in 
each run, and the composition of the resulting alloys are set out in 
Table No. 2. 

TABLE 2 - COMPOSITION OF DIE CAST ALLOYS 



ALLOT 



AM30 



Ca-Mg 
Master 
ADoy 



Al 

Wt% 



Ca 

Wt% 



Cu 
ppm 



Fe 

ppm 

10 



Mn 
Wt% 



Ni 
ppm 



Si 

ppm 
16 



Zn 
ppm 



180 
180 



14.0 . 
6 



453 



0.61 
0.85 



13 



0.25 



180 



6.7 



1.02 



20 



10 Various properties of the alloys where then tested and 

compared against other magnesium based alloys, namely AZ91 and 
AE42. The creep resistance of the alloys, was measured according to 
ASTM Test No. E139-83. The results of the 150°C creep performance 
tests are set out in Table No. 3. 



15 



TABLE 3 - CREEP PERFORMANCE 



if 22 - 



35 



AE42 



AC50.6 



35 



AC50.8 



35 



AC51 



35_ 



TEMPERATURE (°C) 



150 



150 



150 



150 



150 



miRATlON (HOURS) 



200 



m. 



200 



200 
0.274% 



200 
0.287% 



20 



RUN 1 



?,25% 
232% 



RUN 3 



AVERAGE 



2,04%. 



0.257% 
03S%_ 



IP*% 



0 377% 



029%_ 
0.346% 



1oW 



0-287% 



0-311% 



0.323% 



O208%_ 



0326%. 



0-33% 



The results demonstrate that the alloys prepared 
according to the instant invention, namely AC50.6 AC50.8 and AC51 
25 have a creep extension comparable to those of AE42 at 150°C With a 
creep extension of only about 0.3%, only slight deformation of 
structural elements prepared using these alloys will occur over time. 
The creep extension was one order of magnitude less than the creep 
extension of standard magnesium based alloy AZ91. 
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The tensile properties of each of these alloys were also 
evaluated at 150°C according to ASTM Test No. E8M-90. The results 
are set out in Table No. 4. 

TABLE 4 - TENSILE PROPERTIES 



PROPERTY* 
YIELD STRENUin 
psi(MPa) 


ACS0.6 

13754 

(95) 


acso.b 

14344 
(102) 


£C51 

16,266 
(112) 


AE42 

15,513 
(107) 


£222 

15,965 
(HO) 


TENSILE SIKLNUlHl 


22*86 


23,369 

fun 


25973 

065) 


5334 ™ 

(1160) 
V, 


ZU97 

tm 




IM - 


7,4 


184 







10 



•average of three specimens 



Table 4 shows that the 150°C tensile strength and yield 
strength of the alloys prepared according to the instant invention are 
equal to or better than those of magnesium based alloy AE42. 
15 However, the elongation is substantially lower than the elongation of 
magnesium based alloy AE42. 

The salt spray corrosion performance of each of these 
alloys was then measured pursuant to ASTM Test No. B117. The 
results are set out in Table No. 5. 



20 



TABLE 5 - SALT SPRAY CORROSION 



RUN NO. 



AE42 

mp/an2/dav 



IAZ91 

mg/cm2/dav 



10.2362 



AC50.6 
mg/cm2/dav 



SJSSL 



AC50.8 
mg/cm2/dav 



pas 

0.1817 



AC51 

mg/cm2/dav 



0-2317 
0.2531 



Run No. 1 
Run No. 2 



0.1131 



0.1005 



M22L 



0.1265 



EJZLL 



23580 
0.2220 _ 
0.2125 
0.2245 
IP? 



25 



Run No 3 
*»nNo.4 

RurtNo.6 



<UBi- 

0.2888 
0232. 



P777 
004^0 

0.0863 



0.0945 
0.1257 



P997 



on. 



IW7W> 

01314. 



As can be seen from the forgoing table, the alloys of the 
30 instant invention have similar corrosion resistance to magnesium 
based alloy AZ91 and AE42. In fact, alloy AC50.6, which contains only 
about 0.6% calcium, has a corrosion resistance which is twice that of 
alloy AE42. Accordingly, by selecting an alloy according to the instant 
invention having a lower level of calcium, the corrosion resistance of 
35 the resulting alloy may be substantially improved. 
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Exampfc 2 

Two alloys with different calcium levels were prepared by 
the procedure of Example 1 and cast into an industrial die for die 
castability study. 

5 The alloys were charged to a 600 tonne Prince cold- 

chamber die casting machine. The feed alloys were raised to a 
temperature of 660°C and mixed. This liquid mixture was then 
charged into an industrial die having five zones numbered 1-5 
through a siphon tube to form an industrial die casting as shown in 

10 Figure 4. When cooled, the casting was removed from the die. One 
hundred (100) castings of each alloy were produced and subjected to die 
castability evaluation and mechanical testing. Both visual and real- 
time X-ray inspections were used to detect the casting defects such as 
cracks and incomplete filling. Test specimens for tensile and creep 

15 testing were then machined from zone 3 of the die castings as shown 
in Figure 4. 

The amounts of alloy AM50 and Mg-Ca Master Alloy 
used in each run, and the composition of the resulting alloys are set 
out in Table No. 6. 

20 TABLE 6 - COMPOSITION OF DIE CAST ALLOYS 



Alloy 


AM50 


Mg-Ca 
Master 
Alloy 


Al 

Wt% 


Ca 

Wt.% 


Cu 
ppm 


Fe 
ppm 


Mn 
Wt % 


Ni 
ppm 


a 

ppm 


Zn II 
ppm U 


AC50.7 


780 


18.6 


4.40 


0.68 


4 


16 


0.26 


2 


10 


200 | 


[AC51 


780 


29.0 


4.40 


0.99 


4 


18 


0.25 


2 


10 


200 | 



The die castability evaluation results obtained from the 
visual real-time X-ray inspections demonstrate that the alloy AC50.7 is 
readily die castable with very few casting defects. However, in the 
production of die castings using alloy AC51, substantial die-sticking 
25 problems occurred, and significantly more casting defects such as cold 
shots, cracks and sink marks were observed in the castings. 
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The results show that the use of more than about 0.8 wt. 
% calcium adversely affects the die castability due to the increased 
tendencies of hot-cracking and die-sticking during die casting 
productions. The magnesium based alloys of this invention preferably 
5 contain up to 0.7 wt. % of calcium. 

The creep and tensile properties of the alloys were tested 
and compared against other magnesium based alloys, namely AZ91 
and AM50. The results of the 150°C creep performance tests are set out 
in Table No. 7. 

10 TABLE NO. 7 - CREEP PERFORMANCE 





AZ91 


AM50 


AC50.7 


AC51 


Stress (MPa) 


35 


35 


35 


35 


Temperature (°C) 


150 


150 


150 


150 


Duration (Hours) 


200 


200 


200 


200 


RUN1 


234% 


138% 


0.159% 


0.145% 


RUN 2 


1.88% 


1.67% 


0.146% 


0.145% 


RUN 3 


234% 


3.21% 


0.218% 


0.217% 


A AVERAGE 


2.19% 


2.15% 


0.17% 


I 



The results show that the creep extension of the alloys 
prepared according to the instant invention is about one order of 
magnitude less than those of standard magnesium based alloys AZ91 
and AM50. The results also demonstrate that the creep resistance of 
15 the alloys of this invention can be obtained with a calcium content as 
low as 0.6 to 0.7 wt. %. 

The tensile properties of these alloys were also tested at 
150°C, and the results are set out in Table No. 8. 



WO 96/25529 



PCT/CA96/00091 



-11- 



TABLE 8 - TENSILE PROPERTIES 



PROPERTY* 


AC50.7 


AC51 


AZ91 


AM50 


YIELD STRENGTH 
psi (MPa) 


15,100 (104.1) 


16,700 (115.4) 


15,100 0043) 


11,700 (8a4) 


TENSILE 
STRENGTH 
psi(MPa) 


25,900(178.8) 


26,000(1793) 


27300 (191.9) 


23,200(159.9) 


ELONGATION % 


16.7 


183 


133 


24.0 



* average of three specimens 



Table 8 shows that the 150°C tensile strength and yield 
strength of the alloys prepared according to the instant invention are 
5 equal to or better than those of magnesium based alloy AZ91 or AE42. 
The elongation is higher than that of AZ91, but substantially lower 
than that of AM50. 
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WE CLAIM : 

1. A magnesium based alloy comprising magnesium, from 
about 2 to about 6 wt. % aluminum and from about 0.1 to about 0.8 wt. 
% calcium, said magnesium forming magnesium crystals in said alloy, 

5 at least a portion of said aluminum and calcium forming the 
intermetallic compound Al 2 Ca, said Al 2 Ca being located at the grain 
boundaries of said magnesium crystals. 

2. The alloy as claimed in claim 1 wherein said intermetallic 
compound comprises from about 1 to about 24 volume % of said alloy. 

IQ 3 The alloy as claimed in claim 1 wherein said intermetallic 

compound comprises from about 12 to about 24 volume % of said 
alloy. 

4 The alloy as claimed in claim 1 wherein the main 

constituent elements are magnesium, aluminum and calcium. 

15 5 The alloy as claimed in claim 2 wherein said alloy has a 

creep extension less than about 0.5% at about 150°C. 

g A magnesium based alloy comprising from about 2 to 

about 6 wt. % aluminum and from about 0.1 to about 0.8 wt. % 
calcium, said alloy having a creep extension less than about 0.5 % at 
20 about 150°C. 

7 The alloy as claimed in claim 6 wherein said alloy 

comprises from about 2 to about 5 wt. % aluminum and from about 
0.4 to about 0.8 wt. % calcium. 
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8. The alloy as claimed in claim 6 wherein said alloy 
comprises from about 4 to about 5 wt. % aluminum and from about 0.5 
to about 0.7 wt. % calcium. 

9. The alloy as claimed in claim 6 wherein said alloy further 
5 comprises less than about 0.05 wt % silicon, less than about 0.2 wt. % 

zinc, less than about 0.5 wt. % manganese, less than about 0.0004 wt % 
iron, less than about 0.008 wt. % copper and less than about 0.002 wt. % 
nickel. 

10. The alloy as claimed in claim 6 wherein said alloy is a die 
10 casting alloy. 

11- A process for producing cast magnesium based alloy 

articles having decreased elongation comprising the steps of: 

a. forming a molten alloy comprising from about 2 to 
about 6 wt. % aluminum and from about 0.1 to about 0.8 

15 wt. % calcium, the remainder essentially being 

magnesium; and, 

b. molding said molten alloy and solidifying to form the 
cast alloy article, 

said magnesium forming magnesium crystals in said alloy, at least a 
20 portion of said aluminum and calcium forming the intermetallic 
compound Al 2 Ca, said Al 2 Ca being located at the grain boundaries of 
said magnesium crystals.. 

12. The process as claimed in claim 11 wherein said 

intermetallic compound comprises from about 1 to about 24 volume 
25 % of said alloy. 
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13. The process as claimed in claim 11 wherein said 
intermetaliic compound comprises from about 12 to about 24 volume 
% of said alloy. 

14. The process as claimed in claim 12 wherein said alloy 
5 comprises from about 2 to about 5 wt. % aluminum and from about 

0.4 to about 0.8 wt. % calcium. 

15. The process as claimed in claim 12 wherein said alloy 
comprises from about 4 to about 5 wt. % aluminum and from about 0.5 
to about 0.7 wt. % calcium. 

10 16. The process as claimed in claim 12 wherein said alloy has 

a creep extension less than about 0.5%. 

17. A process for producing cast magnesium based alloy 

articles having a creep extension less than about 0.5 % at about 150°C 
comprising the steps of: 
15 a. forming a molten alloy comprising from about 2 to 

about 6 wt. % aluminum and from about 0.1 to about 0.8 
wt. % calcium, the remainder essentially being 
magnesium; and, 

b. molding said molten alloy and solidifying to form the 
20 cast alloy article. 

18. The process as claimed in claim 17 wherein said alloy 

comprises from about 2 to about 5 wt. % aluminum from about 0.4 to 
about 0.8 wt. % calcium. 

25 19. The process as claimed in claim 17 wherein said alloy 

comprises from about 4 to about 5 wt. % aluminum from about 0.5 to 
about 0.7 wt. % calcium. 
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20. The process as claimed in claim 17 wherein said alloy 

further comprises less than about 0.05 wt % silicon, less than about 0.2 
wt. % zinc, less than about 0.5 wt. % manganese, less than about 0.0004 
wt % iron, less than about 0.008 wt. % copper and less than about 0.002 
5 wt. % nickel. 
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